WHAT IS CLAIMED IS; 

\y A process for producing/a thin film semiconductor 
devide comprising 

a film forming step of forming a semiconductor thin film 
comprising an amorphous material or a polycrystalline material 
having a relatively small particle diameter on a substrate; 

an irradiation step of irradiating said semiconductor 
thin film with an energy beam to convert said amorphous material 
or said polycrystalline material having a relatively small 
particle diameter to a polycrystalline material having a 
relatively large particle^ diameter; and 

a forming step of integrating and forming a thin film 
transistor in a prescribed region by using said semiconductor 
thin film thus converted to said polycrystalline material as 
an active layer , 

wherein said irradiation step comprises irradiating said 
region once or mor^ptityi said energy beam, to which a desired 
change in time and ^face is applied, and 

in said filny forming step, said irradiation step and 
transportation therebetween, said substrate is not exposed to 
the air. 

A process for producing a thin film semiconductor 
device comprising 
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a film forming step of forming a semiconductor thin film 
comprising an amorphous material or aypolycrystalline material 
having a relatively small particle/ diameter on a substrate; 

an irradiation step of irradiating said semiconductor 
thin film with an energy beam having an emission time width from 
upstand to downfall of 50 ns ormiore to convert said amorphous 
material or said polycrystall/ne material having a relatively 
small particle diameter to a polycrystalline material having 
a relatively large particle diameter; and 

a forming step of integrating and forming a thin film 
transistor in a prescribed region by using said semiconductor 
thin film thus converted to said polycrystalline material as 
an active layer, 

wherein said irradiation step comprises irradiating said 
region once or more /with said energy beam, a cross sectional 
shape of which is changed and adjusted to said region, with an 
intensity of sai^/er^fergy beam from upstand to downfall being 
controlled to api&ly a desired change, and 

said f ilm/f orming step and said irradiation step are 
alternately repeated without exposing said substrate to the air, 
to accumulate /said semiconductor thin film. 

S^^/'^/pr 00333 * or producing a thin film semiconductor 
device comprising 
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a film forming step of forming a ^semiconductor thin film 
comprising an amorphous material or a/polycrystallihe material 
having a relatively small particle^ diameter on a substrate; 

an irradiation step of irradiating said semiconductor 
thin film with an energy beam to convert said amorphous material 



or said polycrystalline material having a relatively small 
particle diameter to a polycrystalline material having a 
relatively large particle diameter; and 



a forming step of integrating and forming a thin film 
transistor in a prescribed /region by using said semiconductor 
thin film thus converted to said polycrystalline material as 
an active layer, 

wherein said irr/kdiation step is bulk irradiation 
conducted in such a mann'er that a cross sectional shape of said 

Nt 

energy beam is adjust/ed with respect to said region to 

Y 



crystallize said region at a time by a single shot irradiation, 
so that characteristics of said thin film transistor are made 
uniform • 

4. A process for producing a thin film semiconductor 
device as claimed in claim 3, wherein said forming step 
comprises integrating and forming a thin film transistor to 
produce a thin f jjflm semiconductor device for a display panel 
comprising a pixel array and a scanner circuit; and said 
irradiation step comprises irradiating a region, in which said 
scanner circuit! is to be integrated and formed at a time. 
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5. A process for producing a thin filny semiconductor 
device as claimed in claim 3, wherein in said irradiation step, 
a threshold value characteristics of a thip film transistor 
contained in said region is made uniform by said bulk 
irradiation . 

6. A process for producing a trfin film semiconductor 
device as claimed in claim 5, wherein said forming step 
comprises forming at least one circuit selected from an 
operational amplifier circuit, an analog/digital conversion 
circuit, a digital/analog conversion circuit, a level shifter 
circuit, a memory circuit, and a microprocessor circuit in said 
region. 

7 . X A laser irradiation apparatus, by which a 
semip<Miductor thin film comprising an amorphous material or a 
polycrystalline material h^injg a relatively small particle 
diameter formed on a substrate is irradiated with laser light 
to convert into a polycryst/alline material having a relatively 
large particle diameter,, 

said laser irradiation apparatus comprising 
a laser light source emitting laser light having a 

prescribed cross sectifonal shape; 

shaping means of shaping said cross sectional shape of 

said laser light to adjust to a prescribed region; and 
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irradiating means of irradiating a semiconductor thin 
film with said shaped laser light to uniform]/y crystallize in 
said region. 

A laser irradiation apparatus , by which a 
seit^conductor thin film comprising an amorphous material or a 
polycrystalline material having a relatively small particle 
diameter formed on a substrate capable of carrying information 
for processing is irradiated with Jiaser light to convert into 
a polycrystalline material having a relatively large particle 
diameter , 

at least one condition reelected from a cross sectional 
shape, an irradiating position, an energy amount, an energy 
distribution and a moving /direction of said laser light is 
capable of being adjusted' by reading said information. 

9. A laser irraifiation apparatus as claimed in claim 
8, wherein said information is read by recognizing a pattern 
formed on a surface JL said substrate. 

10. A laser irradiation apparatus as claimed in claim 
8, wherein said information is read by detecting a code written 

in said substrates 

^ it 

7 . . . 

A thin film semiconductor device comprising a 

semiconductor th^n film, a gate insulating film accumulated on 

j 

one surface thereof, and a gate electrode accumulated on said 
semiconductor /thin film through said gate insulating thin film, 
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wherein said semiconductor thin f ilia is formed by forming 



amorphous silicon or polycrystalline silicon! shaving a 
relatively small particle diameteiy on a substrate, and 1 
irradiating said substrate -with an-energy -beam to convert to/ 



^polycrystalline silicon having a^relatively large particle 
diameter,^) 

a thin film transistor is/ integrated and formed in a 
prescribed region by using said semiconductor thin film thus 
converted to polycrystalline /silicon as an active layer, and 



a cross sectional shape of said energy beam is adjusted 



with respect to said region/to irradiate said region at a time 
by a single shot irradiation ,Vso that characteristics of said 
thin film transistor is made uniformj 

A display device comprising a pair of substrate 
adhered to each other with a prescribed gap, and an 
electrooptical substance maintained in said gap, one of said 



substrate comprises a counter electrode, the other substrate 
comprises a pixel electrode and a thin film transistor driving 



said pixel electrode, and said thin film transistor comprises 



a semiconductor than film and a gate electrode accumulated on 

/ 

one surface of said semiconductor thxn film through a gate 
insulating film,/ 

wherein sa^id semiconductor thin film is formed by forming 
amorphous silicon or polycrystalline silicon having a 
relatively small particle diameter on said other substrate, and 
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irradiating said other substrate with an energy beam to convert 
to polycrystalline silicon having a relatively^Large particle 
diameter , 

a thin film transistor is integrated and formed in a 
prescribed region by using said semiconductor thin film thus 
converted to polycrystalline silicon as an active layer, and 

a cross sectional shape of said' energy beam is adjusted 
with respect to said region to irradiate said region at a time 
by a single shot irradiation, so ^hat characteristics of said 
thin film transistor is made uniform. 
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13 y/ A process for producing a thin film semiconductor 
devic^e comprising 

a film forming step of forming a semiconductor thin film 
comprising an amorphous material or a polycrystalline material 

having a relatively smal/1 particle diameter on a substrate, on 

/ 

which plural unita-^re formed; 

an irradiation /s/ep of intermittently irradiating said 
semiconductor thin fialm with an energy beam moving with respect 
to said substrate^/bo convert said amorphous material or said 
polycrystalline material having a relatively small particle 
diameter to a polycrystalline material having a relatively 
large particle diameter; and 



a formifhg step of integrating and forming a thin film 
transistor by using said semiconductor thin film thus converted 
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to said polycrystalline material as an activ^r layer , to form 
thin film semiconductor devices in said respective units, 

wherein said irradiation step is/ bulk irradiation 
conducted in such a manner that a cross sectional shape of said 
energy beam is adjusted with respect to/said unit to irradiate 
one or two or more units at a time by a /single shot irradiation. 

14. > /"A laser irradiation /apparatus, by which a 
semiocrfiductor thin film comprising an amorphous material or a 
polycrystalline material having/ a relatively small particle 
diameter formed on a substrate/ on which prescribed units are 
formed, is intermittently irradiated with laser light moving 
with respect said semiconductor thin film to convert into a 
polycrystalline material Jiaving a relatively large particle 
diameter, 

said laser irr^a^^fation apparatus comprising 
a laser light si^jja^e intermittently emitting laser light; 
an optical system for enlarging or reducing a cross 
sectional shape of /said laser light to adjust to said units; 
and 

shielding r/eans for shielding a part other than said units 
from the laser /Light, 

wherein /irradiation is conducted by bulk irradiation of 
one or two or/more units at a time by a single shot irradiation. 

15. /A laser irradiation apparatus as claimed in claim 
14, whereiA said apparatus further comprises moving means for 
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moving said substrate with respect to said l/aser light to make 
possible to irradiate all of said units wiuh said laser light. 

16, A laser irradiation apparatus as claimed in claim 
15 , wherein said apparatus further cWj^ises detecting means 
for optically reading a positioning /mark provided on said 
substrate, and controlling means foy controlling said moving 
means corre sponding said mark t hu^f read. 

II./ A thin film semiconductor device comprising a 
semiconductor thin film, a gate insulating film accumulated on 
one surface thereof, and a gater electrode accumulated on said 
semiconductor thin film through said gate insulating thin film, 
wherein said semiconductor thin film is formed by forming 
amorphous silicon or poaycrystalline silicon having a 
relatively sm^ll particle^ diameter on a substrate, on which 
plural units are formed/ and intermittently irradiating said 
substrate with an energy beam moving with respect to said 
substrate, so as to convert to polycrystalline silicon having 
a relatively large ^particle diameter, 
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a cross sectional shape of said energy beam is adjusted 

with respect to said unit to irradiate one or two or more units 

/ 

at a time by a /single shot irradiation, and 

a thin Mlm transistor is integrated and formed in said 



units 
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bjected to irradiation at a time. 

display device comprising a pair of substrate 
each other with a prescribed gap, and an 
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electrooptical substance maintained in said /jap, one of said 
substrate comprises a counter electrode, tWe other substrate 
comprises a pixel electrode and a thin f ilm/transistor driving 
said pixel electrode, and said thin f ilm transistor comprises 
a semiconductor thin film and a gate electrode accumulated on 
one surface of said semiconductor th4n film through a gate 
insulating film, 

wherein said semiconductor th^n film is formed by forming 
amorphous silicon or polycrystalline silicon having a 
relatively small particle diamerter on a substrate, on which 
plural units are formed, and intermittently irradiating said 
substrate with an energy beam moving with respect to said 
substrate, so as to convertj/o polycrystalline silicon having 
a relatively large partible diameter, 

a cross sectional shape of said energy beam is adjusted 
with respect to said unit to irradiate one or two or more units 
at a time by a single/ shot irradiation, and 

a thin film transistor is integrated and formed in said 
units thus subjec ted to irradiation at a time, 

A process for producing a semiconductor thin film 

comprising 

a film forming step ojflSforming a semiconductor thin film 
comprising an amorphous material or a polycrystalline material 
having a relatively small particle diameter on a substrate; and 
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a laser annealing step of irradiatinq/a prescribed region 
of said semiconductor thin film at a time wifth laser light having 
a prescribed cross sectional area to convert said amorphous 
material or said polycrystalline mate^_al having a relatively 
small particle diameter to a polycrystalline material having 
a relatively large particle diametfer, 

wherein said film forming sltep and said laser annealing 
step are alternately repeated without exposing said substrate 
to the air, so as to accumulate/said semiconductor thin films. 

20. A process for producing a semiconductor thin film 
as claimed in claim 19, wherein said laser annealing step 
comprises irradiating with^ laser light at a condition in that 
TE/(d*S) is from 0 • 01 to 1 f /wherein d (nm) represents a thickness 
of said semiconductor t^lyLn film having been formed, TE (J) 
represents total energy of said laser light, and S (cm 2 ) 
represents an area of a region irradiated with said laser light 
at a time. 

21. A process for producing a semiconductor thin film 
as claimed in claim 19, wherein said laser annealing step is 
repeated with said/laser light having such energy that is being 
increased along with the lapse of said steps. 

22. A process for producing a semiconductor thin film 
as claimed in claim 19, wherein said film forming step is 
repeated to farm a semiconductor thin film having such a 
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thickness that is being decreased along w^fth the lapse of said 
steps . 

23. / An apparatus for producing^ a semiconductor thin 
film comprising 

a film formation chamber where A semiconductor thin film 
comprising an amorphous material or A polycrystalline material 
having a relatively small particyfe diameter is formed on a 
substrate; and 

a laser annealing chambei/ where a prescribed region of 
said semiconductor thin film isf irradiated at a time with laser 
light having a prescribed cross sectional area to convert said 
amorphous material or said polycrystalline material having a 
relatively small particle diameter to a polycrystalline 
material having a relatively large particle diameter , 

wherein said apparatus further comprises means for 

transporting said substrate back and forth between said film 

forming chamber and isaid laser annealing chamber without 

exposing said substrate to the air, so as to accumulate said 

semiconductor thin ^ilms by alternately repeating said film 

forming step and s4id laser annealing step. 

I 

24. An apparatus for producing a semiconductor thin 
film as claimed/ in claim 23, wherein said laser annealing 
chamber comprises irradiating with laser light at a condition 
in that TE/(d s) is from 0.01 to 1, wherein d (nm) represents 
a thickness off said semiconductor thin film having been formed, 
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TE (J) represents total energy of said laserAight, and S (cm 2 ) 
represents an area of a region irradiated v^Lth said laser light 
at a time. 

25. An apparatus for producing a semiconductor thin 
film as claimed in claim 23^ wherein said laser annealing 
chamber is repeated with said lasdr light having such energy 
that is being increased along^^Lth the lapse of said steps. 

26. An apparatus for W£pducing a semiconductor thin 
film as claimed in claim 23 ', wherein said film forming chamber 
is repeated to form a seid/conductor thin film having such a 
thickness that is being decreased along with the lapse of said 
steps . 



2JsC A thin film transistor having a laminated structure 
comprising a semiconductor thin film, a gate insulating film 



accumulated on onp surface thereof, and a gate electrode 
accumulated on sai_d semiconductor thin film through said gate 
insulating thin/ film, 

wherein said semiconductor thin film is formed by forming 
amorphous silicon or polycrystalline silicon having a 
relatively /small particle diameter on a substrate, and 
irradiating a prescribed region of said substrate with laser 
light having a prescribed cross sectional shape to convert to 
polycrystalline silicon having a relatively large particle 
diameter at a time, and 
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said semiconductor thinf ilms^y are accumulate^/ by 



alternately repeating said film f^rmingf step and said 
irradiation ^tep without exposing sarid substrate to the air. 

28. y A display device composing a pair of substrate 
adhjerfed to each other with af prescribed gap, and an 
electrooptical substance maintained in said gap, one of said 
substrate comprises a counter ielectrode, the other substrate 
comprises a pixel electrode and a thin film transistor driving 
said pixel electrode, and said thin film transistor comprises 
a semiconductor thin film ^and a gate electrode accumulated on 
one surface of said sem/conductor thin film through a gate 
insulating film, 

wherein said semiconductor thin film is formed by forming 
amorphous silicon pr polycrystalline silicon having a 
relatively small particle diameter on a substrate, and 

irradiating a prescribed region of said substrate with laser 

/ 

light having a prescribed cross sectional shape to convert to 
polycrystalline/ silicon having a relatively large particle 
diameter at a time, and 

said semiconductor thin films* are accumulated by 



alternately / repeating said film forming step and said 
irradia tion? step without exposing said substrate to the air. 

Z9. / A process for producing a semiconductor thin film 
compels iWg/a film forming step of forming a non-single crystal 
semiconductor thin film on a surface of a substrate, and an 
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annealing step of irradiating said norf-s ingle crystal 
semiconductor thin film with laser lig^t to convert to a 
polycrystalline material , 

wherein said annealing step is conducted in such a manner 
that said semiconductor thin film \A irradiated once or more 
with a pulse of laser light having/ a constant cross sectional 
area and an emission time width from upstand to downfall of 50 
ns or more, so as to convert/ said semiconductor thin film 
contained in an irradiated afrrea corresponding to said cross 
sectional area to a polycrystalline material at a time, and 
an energy intensit^of said laser light from upstand to 
downfall is controljLgd jco apply a desired change. 

30. A process yfj^r producing a semiconductor thin film 
as claimed in claim /2 9, wherein said annealing step has an 
inclined change in/that an energy intensity at downfall is 
smaller than an energy intensity at upstand. 

31. A process for producing a semiconductor thin film 
as claimed in claim 29, wherein said annealing step has an 
inclined change in that an energy intensity at downfall is 
larger than an energy intensity at upstand. 

32. /A process for producing a semiconductor thin film 
as claimed/ in claim 29, wherein in said annealing step, when 
an energy density of said laser light is controlled to apply 
a desired change, a changing width thereof is 3 00 mJ/cm 2 or less. 
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33, A process for producing a semiconductor thin film 
as claimed in claim 29, wherein said annealing step comprises 
irradiating a pulse of laser light havijig a cross sectional area 
of 100 cm 2 or more. 

34 laser irradiation apparatus for irradiating a 
semiconductor thin film comprising an amorphous material or a 
polycrystalline material having a relatively small particle 
diameter formed on a substrate iwith laser light to convert into 
a polycrystalline material having a relatively large particle 
diameter, 

said laser irradiation apparatus comprising 



a laser light source emitting a pulse of laser light 
having an emission time^ width from upstand to downfall of 50 
ns or more; 

shaping means fEr shaping a cross sectional area of said 
laser light to a prescribed shape; 

irradiating /means for irradiating said semiconductor 
thin film at least ,once with said pulse of laser light thus shaped, 
so as to convert/said semiconductor thin film contained in an 
irradiated areaf corresponding to said cross sectional area to 
a polycrystalline material at a time; and 

controlling means for controlling an energy intensity of 
said laser ljaght from upstand to downfall to apply a desired 
change. 
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35. A laser irradiation apparatus as claimed in claim 
34 , wherein said controlling means has an inclined change in 
that an energy intensity at downfall is smjn_ler than an energy 
intensity at upstand. 

36. A laser irradiation apparatus as claimed in claim 
34 , wherein said controlling means has an inclined change in 
that an energy intensity at downfa]A is larger than an energy 
intensity at upstand. 

37. A laser irradiation/ apparatus as claimed in claim 
34, wherein in said controlll i-Ao/ means , when an energy density 
of said laser light is controlled to apply a desired change, 
a changing width thereof As 300 mJ/cm 2 or less. 

38. A laser irradiation apparatus as claimed in claim 
34, wherein said shaping means comprises irradiating of said 
laser light having ^/;ross sectional area of 100 cm 2 or more 
to a rectangular stfiape. 

39 . A'thin film transistor having a laminated structure 

comprisin^a semiconductor thin film, a gate insulating film 
/ / 

accumulated on one surface thereof, and a gate electrode 
accumulated ©n said semiconductor thin film through said gate 
insulating it ilm, 

/wherein said semiconductor thin film is formed by forming 

/ / 

non-singiLe crystal silicon on a substrate, and irradiatxng a 
prescribed region of said substrate once or more with a pulse 
of laser light having a constant cross sectional area and an 
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emission time width from upstand to downfall of 50 ns or more, 
so as to convert said non-single crystal^ ilicon contained in 
an irradiated area corresponding to said cross sectional area 
to ^a polycrystalline silicon at a tiijfe, and 

said polycrystalline silicon ife modified by applying a 
desired change to said energy intensity of said laser light from 
upstand to downfall of said puls^. ^ 

40/^ A display device comprising a pair of substrate 
adhered to each other with / a prescribed gap, and an 
electrooptical substance maintained in said gap, one of said 
substrate comprises a counter electrode, the other substrate 
comprises a pixel electrode Vand a thin film transistor driving 
said pixel electrode, and said thin film transistor comprises 
a semiconductor thin film/and a gate electrode accumulated on 
one surface of said semiconductor thin film through a gate 
insulating film, 

wherein said semiconductor thin film is formed by forming 
non-single crystal /silicon on said other substrate, and 
irradiating a prescribed region of said substrate once or more 
with a pulse of laser light having a constant cross sectional 
area and an emission time width from upstand to downfall of 50 
ns or more, so as to convert said non-single crystal silicon 
contained in an irradiated area corresponding to said cross 
sectional area to a polycrystalline silicon at a time, and 



113 



v said polycrystalline silicon is modified/by applying a 

ft^J desired change to said energy intensity of said^aser light from 
upstand to downfall of said pulse. 

41.7 A process for producing a semiconductor thin film 
comprising a film forming step of forming/a non-single crystal 
semiconductor thin film on a surface of a substrate; and an 
annealing step of irradiating sa&d non-single crystal 
y semiconductor thin film with laser light to convert said 

non-single crystal semiconductor t^in film to a polycrystalline 
J2: material, 

JTJ wherein said annealing st^p is conducted in such a manner 

« that said substrate is irradi/ted once or more with a pulse of 

5 laser light having an emission time width of 50 ns or more and 

a constant cross section&l^rea with maintaining said substrate 
in a non-oxidative aMiosphere, so as to convert said 
semiconductor thin fifl_m contained in an irradiated area 
corresponding to said/sross sectional area to a polycrystalline 
material at a time, 

42. A process for producing a semiconductor thin film 
as claimed in claim 41 , wherein said annealing step is conducted 
in such a manner that said substrate is irradiated with said 
laser light with maintaining said substrate in said non- 
oxidative atimosphere comprising vacuum. 

43. / A process for producing a semiconductor thin film 
as claimed in claim 41, wherein said annealing step is conducted 
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in such a manner that said substrate is irradiated with said 
laser light with maintaining said substrate in said non- 
oxidative atmosphere filled with an irifert gas. 

44. A process for producing ar semiconductor thin film 
as claimed in claim 43, wherein saici/annealing step is conducted 
in such a manner that said substrate is irradiated with said 
laser light with maintaining said substrate in said 
non-oxidative atmosphere filled with an inert gas at an 
atmospheric pressure or inr a pressurized inert gas. 

45. A process toy producing a semiconductor thin film 
as claimed in claim 41,Xrtierein said annealing step comprises 
irradiating said substrate with a pulse of laser light having 
a cross sectional area of 5 cm 2 or more. 

46. A process for producing a semiconductor thin film 
as claimed in clarim 41 f wherein said annealing step comprises 
irradiating sa/d substrate with said laser light having an 
energy intensify controlled to a range of from 400 to 600 mJ/cm 2 . 

47. / L laser irradiation apparatus for irradiating a 
semiccmducyor thin film comprising an amorphous material or a 
polycrystalline material having a relatively small diameter 
formed oti a substrate with laser light to convert to a 
polycryitalline material having a relatively large particle 
diameter, 

/said laser irradiation apparatus comprising 
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a laser light source emitting a pul^se of laser light 
having an emission time width of 50 ns q/t more; 

shaping means for shaping a cross/sectional area of the 
laser light to a prescribed shape; 

maintaining means for maintaining said substrate 
previously having a semiconductor rniin film in a non-oxidative 
atmosphere; and 

an irradiating means fo£ irradiating said substrate 
maintaining in said non-oxidat?ive atmosphere once or more with 
said pulse of laser light thus shaped, so as to convert said 
semiconductor thin film contained in an irradiated region 
corresponding to said cf^ps sectional area to a polycrystalline 
material at a time, 

48. A laser irradiation apparatus as claimed in claim 
47, wherein said maintaining means maintains said substrate in 
said non-oxidativer atmosphere comprising vacuum. 

49. A las^r irradiation apparatus as claimed in claim 
47, wherein said maintaining means maintains said substrate in 
said non-oxid^tive atmosphere filled with an inert gas. 

50. A laser irradiation apparatus as claimed in claim 
49, whereinfsaid maintaining means maintains said substrate in 
said non-oxidative atmosphere filled with an inert gas at an 
atmospheric pressure or in a pressurized inert gas. 

A laser irradiation apparatus as claimed in claim 
47, wherein said shaping means shapes said pulse of laser light 
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to a rectangular shape having a cross ^fectional area of 5 cm 2 
or more. 

52. A laser irradiation anpa^ratus as claimed in claim 
47 , wherein said irradiating meansrlrradiates said substrate 
with said laser light having an energy intensity controlled to 
a range of' from 400 to 600 mJ/r" 2 




A thin film transistor having a laminated structure 
comprising a semiconductor thin film, a gate insulating film 
accumulated on one surface thereof , and a gate electrode 
accumulated on said semiconductor thin film through said gate 
insulating film, 

wherein said semiconductor thin film is formed by forming 
non-single crystal silicon on a substrate, and irradiating a 
prescribed region of said substrate once or more with a pulse 
of laser light having a constant cross sectional area and an 
emission time widtti of 50 ns or more with maintaining said 
substrate in a non/oxidative atmosphere, so as to convert said 
non-single crystal silicon contained in an irradiated area 
corresponding to said cross sectional area to a polycrystalline 
silicon at a ttime. 

54> # display device comprising a pair of substrate 
adhered to/ each other with a prescribed gap, and an 
electrooptical substance maintained in said gap, one of said 
substrate/comprises a counter electrode, the other substrate 
comprise^ a pixel electrode and a thin film transistor driving 
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said pixel electrode, and said thin film transist&r comprises 
a semiconductor thin film and a gate electrode Accumulated on 
one surface of said semiconductor thin filry through a gate 
insulating film, 

wherein said semiconductor thin filings formed by forming 
non-single crystal silicon on said etcher substrate , and 
irradiating a prescribed region of said/substrate once or more 
with a pulse of laser light having a yconstant cross sectional 
area and an emission time width of SOVns or more with maintaining 
said other substrate in a non-oxiraative atmosphere, so as to 
convert said non-single crystal silicon contained in an 
irradiated area correspondin^to said cross sectional area to 
a polycrystalline silicon a/t a time. _ 



55s A process for producing a semiconductor thin film 
comprising a film forming^ step of forming a non-single crystal 
semiconductor thin filjn on a surface of a substrate; and an 
annealing step of I /irradiating said non-single crystal 
semiconductor thin/ film with laser light to convert said 
non-single crystal/semiconductor thin film to a polycrystalline 
material, 

wherein s^aid annealing step is conducted in such a manner 
that said substrate is irradiated once or more with a pulse of 
laser light ihaving an emission time width of 50 ns or more and 
a constant/cross sectional area under conditions in that said 
substrat^ is uniformly heated, so as to convert said 
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semiconductor thin film contained in an irradiated area 
corresponding to said cross sectional area to a polycnrystalline 
material at a time. 

56. A process for producing a semiconductor thin film 
as claimed in claim 55, wherein said annealing step comprises 
irradiating said substrate with laser ligtit with maintaining 
said substrate in a vacuum atmosphere un^fer conditions in that 
said substrate is uniformly heated. 

57. A process for producing A semiconductor thin film 
as claimed in claim 55, wherein said annealing step comprises 
irradiating said substrate with/laser light with maintaining 
said substrate in an inert g^S^tmo sphere under conditions in 
that said substrate is uniq£d*pirfly heated. 

A laser irradiation apparatus for irradiating a 
semiconductor thin film Comprising an amorphous material or a 
polycrystalline material having a relatively small diameter 
with laser light formed on a substrate with laser light to 
convert to a polycrystalline material having a relatively large 
particle diameteK^ 

said laser irradiation apparatus comprising 
a laser/light source emitting a pulse of laser light 
having an emission time width of 50 ns or more; 

shap/ng means for shaping a cross sectional area of said 
laser liglnt to a constant shape; 
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heating means for uniformly heating s^Ld substrate 
previously having a semiconductor thin film; and 

irradiating means for irradiating said heated substrate 
once or more with said pulse of laser light tftus shaped, so as 
to convert said semiconductor thin film/ contained in an 
irradiated region corresponding to said cross sectional area 
to a polycrystalline material at a time/ 

59. A laser irradiation apparatus as claimed in claim 
58, wherein said heating means uniformly heats said substrate 
comprising glass to a range of fron/ 300 to 450°C. 

60. A laser irradiation apparatus as claimed in claim 
58, wherein said heating means comprises a heat source built 
in a stage carrying said substrate. 

61. A laser irradiation apparatus as claimed in claim 
58, wherein said heating means heats said substrate with 
maintaining said substrate/ in a vacuum atmosphere. 

62. A laser irradiation apparatus as claimed in claim 
58, wherein said heatdiig means heats said substrate with 



maintaining said substrate in an inert gas atmosphere. 

7 / ~~ 

63 y/ A thin ^^t m "transistor having a laminated structure 
comprising a semiconductor thin film, a gate insulating film 
accumulated on one surface thereof, and a gate electrode 
accumulated on said semiconductor thin film through said gate 
insulating film/ 
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wherein said semiconductor thin film is fiormed by forming 
non-single crystal silicon on a substrate ,Jand irradiating a 
prescribed region of said substrate once pr more with a pulse 
of laser light having a constant crossysectional area and an 
emission time width of 50 ns or more mider conditions in that 
said substrate is uniformly heat^fl, so as to convert said 
non-single crystal silicon contaaned in an irradiated area 
corresponding to said cross sectional area to a polycrystalline 
silicon at a time, 

^^64^ ^) A thin filmf transistor as claimed in claim 63, 
wherein said thin fj/lm transistor comprises a laminated 
structure comprise a semiconductor thin film, a gate 
insulating film accumulated on one surface thereof, and a gate 
electrode accumulated on said semiconductor thin film through 
said gate insulating film. 

65y A display device composing a pair of substrate 
adhered to each other with $ prescribed gap, and an 
electrooptical substance maintained in said gap, one of said 
substrate comprises a counter electrode, the other substrate 
comprises a pixel electrode and a thin film transistor driving 
said pixel electrode, ana said thin film transistor comprises 
a semiconductor thin mlm and a gate electrode accumulated on 
one surface of said/ semiconductor thin film through a gate 
insulating film, 
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wherein said semiconductor thin film iss formed by forming 
non-single crystal silicon on said otner substrate, and 
irradiating a prescribed region of said Substrate once or more 
with a pulse of laser light having a constant cross sectional 
area and an emission time width of 50 ns or more under conditions 
in that said other substrate is uniformly heated, so as to 
convert said non-single crystal' silicon contained in an 
irradiated area corresponding to said cross sectional area to 
a polycrystalline silicon a t fl time. 

66 A process for producing a semiconductor thin film 
comprising a film forming step of forming a non-single crystal 



semiconductor thin film on a surface of a substrate; and an 
annealing step of irradiating said non-single crystal 
semiconductor thin fiH?m with laser light to convert said 
non-single crystal seqiig^nductor thin film to a polycrystalline 
material , 

wherein said annealing step is conducted in such a manner 
that said substrate is irradiated once or more with a pulse of 
laser light having an emission time width of 50 ns or more and 
a constant cros/ sectional area under conditions in that said 




substrate is cooled to a temperature lower than room temperature, 
so as to convert said semiconductor thin film contained in an 



irradiated area corresponding to said cross sectional area to 
a polycrystalline material at a time. 
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67. A process for producing a semiconductor thin film 
as claimed in claim 66 , wherein in said annealing step, cooling 
is conducted at a substrate temperature lojfrer by 50°C or more 
than said substrate temperature increase^ by irradiation with 
laser light. 

68. A process for producing d semiconductor thin film 
as claimed in claim 66, wherein in s^iid annealing step, cooling 
is conducted at a substrate temperature lower by 100°C or more 
than said substrate temperatur^r increased by irradiation with 
laser light, 

69. A process for yjsyroducing a semiconductor thin film 
as claimed in claim 66, whe^&efin in said annealing step annealing 
step comprises irradiating said semiconductor thin film with 
a pulse of laser lighy having a cross sectional area of from 
10 to 1&0 cm 2 , 

70. A lase^ irradiation apparatus for irradiating a 
semiconductor thin film comprising an amorphous material or a 
polycrystallineymaterial having a relatively small diameter 
formed on a siibstrate with laser light to convert to a 
polycrystalljpe material having a relatively large particle 
diameter, 

said/laser irradiation apparatus comprising 
a yaser light source emitting a pulse of laser light 
having a'n emission time width of 50 ns or more; 
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shaping means for shaping a cross sectironal area of the 
laser light to a constant cross sectional Area; 

cooling means for cooling said substrate previously 
having a semiconductor thin film to a temperature lower than 
room temperature; and 



/ JJ^ V ' an irradiating means for irradiating said cooled 

c / 

substrate once or more with said pulse of laser light thus shaped, 
Q so as to convert said semiconductor thin film contained in an 

+= irradiated region corresponding to said cross sectional area 

m . / 

to a polycrystallme material at a time. 



71. A la^er irrad&atitfn apparatus as claimed in claim 
70, wherein said cooling means cools to a substrate temperature 



lower by 50°C or more than^said substrate temperature increased 
by irradiation with laser light. 

72. A laser irradiation apparatus as claimed in claim 

/ 

70, wherein said cooling means cools to a substrate temperature 
lower by 50°C or moi?e than said substrate temperature increased 
by irradiation with laser light. 



73/ A tlxin film transistor having a laminated structure 

7 I 

( comprising a semiconductor thin film, a gate insulating film 

Sub. a 

accumulated on one surface thereof, and a gate electrode 
accumulated/on said semiconductor thin film through said gate 
insulating/film, 



wherein said semiconductor thin film is formed by forming 

/ 

non-single crystal silicon on a substrate, and irradiating a 



124 



# 



Sft% 



,1 



prescribed region of said substrate once or more with a pulse 
of laser light having a constant cross sectional area and an 
emission time width of 5 0 ns or more under/conditions in that 
said substrate is cooled to a temperature lower than room 
temperature, so as to convert said nonykingle crystal silicon 
contained in an irradiated area corresponding to said cross 
sectional area to a polycrystalliiie silicon at a time. 

A display device coipprising a pair of substrate 
adhered to each other with/ a prescribed gap, and an 
electrooptical substance maintained in said gap, one of said 
substrate comprises a counter electrode, the other substrate 
comprises a pixel electrode and a thin film transistor driving 
said pixel electrode, and said thin film transistor comprises 
a semiconductor thin f Mm and a gate electrode accumulated on 
one surface of said Semiconductor thin film through a gate 
insulating film, 

wherein saidysemiconductor thin film is formed by forming 
non-single crystal silicon on said other substrate, and 
irradiating a prescribed region of said substrate once or more 
with a pulse of laser light having a constant cross sectional 
area and an emission time width of 50 ns or more under conditions 
in that sa/d other substrate is cooled to a temperature lower 
than room/temperature, so as to convert said non-single crystal 
silicon/contained in an irradiated area corresponding to said 
cross/sectional area to a polycrystalline silicon at a time. 
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